INTRODUCTION
We wish to thank Mr. Murakami and the staff of Color Section of Japan Electronic Instruments Co. Ltd., for the interest they took in this experiment.
In his Psychometrika article (1) the part concerning his empirical investigation was omitted, but it was fully described in the Research Bulletin ( 2 ) .
The writers are greatly indebted to the latter. note that the procedures like these which have been primarily used in the field of attitude measurement and intelligence find an excellent application also to the problem of perception.
A distinction has to be made, on the other hand, between Torgerson's method and usual psychophysical procedures which are frequently employed when quantification of the sensory magnitude is aimed at (3, 4 Each of these colored papers was cut in the form of a rectangle, 2.5 cm x 7.5 cm and was pasted on the upper part of a thick cardboard, 2.5 cm x 10.5 cm, the remaining part of it was covered with neutral gray paper. In order to keep the card unblemished, the cardboard was always handled by the gray part. Four series of stimuli were prepared and they were used alternately.
The subject was seated in front of a were given to the subject at the beginning of each experiment. "You will be sitting at this table and looking at the gray paper mounted in the center of the screen. I will place a card on each side of the board and another in the center. You will see three cards more or less in different colors. First you decide whether the color in the center looks more like the right or the left one. Then you displace the one in the center towards the more similar one in accordance with the degree of the difference in similarity between the two pairs of colors, the center and the right, the center and the left. For instance, if you see three color looking almost alike but decide the center looks more nearly the same as the right, displace the center slightly to the right, or if you see the center looking quite different 'from the other two but decide the center looks a little more like the right, displace the center slightly to the right. If you see the center looking much like the right, displace the center a good deal to the right. Or if you cannot decide whether the center looks more like the right or the left because two pairs of colors, the center and the right, the center and the left, look similar exactly in the same degree or look different exactly in the same degree, then do not displace the center to either side. You are free to displace the center to the right or to the left until you are satisfied with your final result. Remember, what I want here is not an analytical judgment but a total impression that this color looks more like that one. The impression of similarity may have different nuance from pair to pair but there is no need to worry about it. While I arrange cards for the next presentation please keep your eyes on the gray paper mounted in the center of the screen." However, since out of the 504 stimuli i-k-j and j-k-i were treated as equivalent in the calculation of the results, we may say that 252 stimuli were presented four times in the entire experiment.
All subjects came to realize that the task of judging was not as difficult as has been expected, but no one had confidence as to whether the judgment was conducted exactly as required by the instructions. Though they were required to express the same difference in the impressions by the same spatial distance no matter whether it was the difference in the degree of similarity or of dissimilarity, it was found more difficult to differentiate the degree of difference in dissimilarity than to differentiate the degree of difference in similarity.
The "end effect" could not be avoided,
i.e., there was a tendency that the maximum displacement, 12 cm. which should be assigned only to the maximum possible dissimilarity, was also given to dissimilarities of lesser degrees. Although an analytical solution for the additive constant was described in (12, 13), these papers were not available when we analyzed our data, so that we followed the procedures recommended by Torgerson which will be described later.
From the distance matrix D consisting of djk, the scalar product of vectors to points j and k from the centroid of the points, bjk*, was determined by the equation: (4) where km was given by (5) Once the matrix B* whose elements (7) where V= Vjm is the matrix of the As to the subject S, therefore, only the result based on c= 38.66 will be considered in the following discussion. In the analysis of the data of the other subject, the value of c was determined respectively by taking into consideration two estimates given by (a) and (b) with the following results: c=60.00 for the subject In, and c=110.00 for the subject H.
The exact values were 54.07 by (a) and 63.80 by (b) in the former and 118.91 by (a) and 100.89
by (b) in the latter.
RESULTS
The matrices B* for all subjects are shown in Table 2 Table 5 to 7, the factoring was continued until three factors were extracted in each case (r=3).
In the following discussion, however, only the first and the second factors are taken into consideration (r=2).
The reason for dis- Table.  2 MATRIX B* FOR THE SUBJRCT S. Table 8 to 10. Disregarding errors, elements in the main diagonal of these matrices cannot be negative because b2 jj* is equal to d2 jj, i.e., the square of Table. 8 THE SECOND FACTOR RESIDUAL MATRIX FOR THE SUBJECT S. Tables.  The contribution of the third centroid factor was about a tenth of that of the first centroid factor in each subject.
d) Applying the criterion given by
Torgerson, we came to the conclusion that the matrices B" were in general of rank 2 except for variable errors.
The criterion was as follows : If the matrix B' is of rank 2, then the equaion : Besides, if the matrices V of three subjects are plotted in a plane by adjusting individual differences in the metric in an appropriate way, three configurations are also in good agreement as shown in Figure 7 . It is quite remarkable that deviations are more or less in the same direction in all subjects. Concerning the subject In, the difference will be apparent in Figure 2 
